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ENTITLEMENT DECISION
ABELL, Specia Madter:
. ISSUE

The case presentstwo issuesbeforethis Court. Thefirgt issueiswhether Phillip Kuperus suffered
an acute disseminated encephdomyditis (ADEM). Thesecondissueis, if Phillipindeed did suffer ADEM,
did the DTaP vaccinationhe received on 15 April 1998 causeit. The Court findsthat it ismorelikdy than

not that Phillip did suffer ADEM and such was more likely than not the result of the DTaP vaccination at
issue.



. PROCEDURAL BACKGROUND

On 30 January2001, Petitioner filed a clam under the Nationd Childhood Vaccine Injury
Compensation Act (Vaccine Act or Act)! dleging a vaccine-related injury to her son Phillip Kuperus.
Petitioner clams that asaresult of receivinga DTaP vaccinationon 15 April 1998, Phillip suffered ADEM
. Pet. Pre-Hearing Memo at 25.

Petitioner has satisfied the requirementsfor a prima facie case pursuant to 8 300aa-11(b) and (¢)
by showing that: (1) Petitioner isavalid lega representative; (2) the vaccine at issue, DTaP, isavaccine
st forth in the Vaccine Injury Table; (3) the DTaP vaccination was administered to Phillip in the United
States; (4) no one has previoudy collected anaward or settlement of advil actionfor damages arisng from
the dleged vaccine injury; and, (5) no previous civil action has been filed in this matter. Additiondly, the
8§ 300aa-16(a) requirement that the petition be timely filed has been met.

On 25 September 2002, the Court conducted an evidentiary hearing in this metter. The Court
heard testimony from Petitioner’ s medical expert, Dr. Robert H. Shuman,? and Respondent’s medical
expert, Dr. Subramaniam Sriram.® The hearing transcript was filed on 25 October 2002.

Theresfter, the partiesfiled post-hearing briefs. On 1 April 2003, Petitioner filed her post-hearing
brief. On 27 May 2003, Respondent filed a post-hearing brief. Petitioner filed hersur-responseon16 July
2003. Thus, therecord is complete and ripe for decision.

[11. FACTS

Phillip Kuperus (“Phillip”) was born on 8 February 1997 weighing ten pounds, two ounces. Pet.
Ex.1lat 6. His APGAR* scores were seven and nine at one and five minutes respectively. Id. at 9. He

L The statutory provisions governing the VVaccine Act are found at 42 U.S.C. 88 300aa-1 to 300aa-34 (1991
& Supp. 2002). Hereinafter, for ease of citation, all references will be to the relevant subsection of 42 U.S.C. § 300aa.

2 Robert H. Shuman, M.D. is board certified in neurology with special competence in child neurology,
board certified in pathology with special competence in neuropathology, and is board certified in neuroimaging
(MRI). Heisa1968 graduate of Stanford Medical School and has been a practicing physician for over thirty five
years. Dr. Shuman owns Child Neurology, Inc. in South Bend, Indiana, a pediatric neurology practice that addresses
children's neurological conditions.

3 Subramanian Sriram, M.D. isboard certified in neurology and internal medicine. Heisa 1973 graduate of
the University of Madras, in Madras, Indiawhere he received an M.B. and B.S. Heis currently the William Weaver

Professor of Neurology at VVanderbilt University.

4 An acronym that stands for “ appearance (color), pulse (heart rate), grimace (reflex irritability), activity
(muscle tone), and respiration (score reflecting condition of newborn).” Neil M. Davis, M EDICAL ABBREVIATIONS:
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was discharged on 10 February 1997. I1d. On 21 February 1997, Phillip first saw Dr. Janet Johns, his
pediatrician, and no problems were noted at that vist. Pet. Ex. 4 a 43. Phillip next saw Dr. Johnson15
March 1997 for afebrile illness, which the history records as a 101 degree temperature. Pet. Ex. Pet. Ex.
3 at 42. Phillip was referred to Butterworth Hospitd for an evauation for sepsis, 1d., and a history from
the Butterworth Hospita recordsnotesafour day history of rhinorrheawithout cough, nasea, vomiting, or
diarrhea. Id. at 30. Phillip was prescribed antibiotics, his condition improved and he was discharged
without definitive diagnosison 17 March 1997. 1d. at 36. Phillip was next seen by Dr. Johns on 8 April
1997 for mild congestion and some regurgitation. Pet. Ex. 4 at 43. Dr. Johns recommended that Phillip
be propped up if the regurgitation continues and that cereal should be added to hisfeedings. Id. Asof the
date of thisvigt, Phillip had yet to receive any vaccinaions.

On 15 April 1998, Phillip saw Dr. Thomas A. Stevenson for atwelve month well care vist. Pet.
Ex.5a 50. Dr. Stevenson assessed Phillip as a wdl child, I1d., and, at the request of Phillip's parents,
administered aDTaP® shot. Id. Dr. Stevenson aso administered aneurol ogical examination and found“No
cerebellar agnsor aaxia” 1d. Additiondly, Phillip started to walk in April 1998. Pet. Ex. 4 at 43.

Inmid May 1998,° Mrs. Kuperus, Phillip'smother, noticed that Phillip was having trouble walking
and hewasdumsy. Trans. a 21. He had trouble grasping toys, had some dight tremoring and was running
into things. 1d. She described that his hands were shaking intermittently “like he was an old person.” |d.
at 22. He began having difficulty feeding himself, began to fdl more, and walked “as if he was drunk.”
Petitioner’s Petition (hereinafter “Pet.) at 1-2. Mrs. Kuperus stated that she was not alarmed at first
because she thought the problems would go away. Trans. at 22. Mrs. Kuperus stated that Phillip’s
problems became more evident over time and that by June of 1998 other people began to notice as well.
Id. at 23.

At the recommendation of her father, Mrs. Kuperus took Phillip to see a Eric W. Sdif, D.C., a
chiropractor. Dr. Seif treated Phillip on 3 August 1998, 21 September 1998, and 28 October 1998. Pet.
Ex. 24. Dr. Saf observed that Phillip was more than “just clumsy,” that he “appeared to struggle to
maintain his baance, towak without faling or avoid bumping into things” Id. Dr. Saif’ s trestments were
unsuccessful and he recommended that Phillip consult a pediatric neurologigt. 1d.

On 1 October 1998, Phillip visited Dr. Johns. Pet. Ex. 4 at 43. Thiswassx and ahdf monthsafter
hisDTaP shot and five and haf months subsequent to the onset of his problems. In her remarks, Dr. Johns

8600 CONVENIENCES AT THE EXPENSE OF COMMUNICATIONS AND SAFETY (6th ed. 1993).

5 Because they are dairy farmers, Phillip’s parents originally requested a tetanus shot only. However, the
only vaccine that Dr. Stevenson had available with the tetanus toxoid was DTaP. Phillip’s parents agreed to have
the DTaP administered. Pet. Ex. 5 at 50.

6 Mrs. Kuperus testified that it was mid May when she began to notice Phillip’s problems. In her affidavit,
she stated it was four to six weeks after the 15 April 1998 DTaP vaccination. Pet. Ex. 34 at 601.
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noted that Phillip was*“* dill unsteady’ walking.” 1d. During thevigt, Dr. Johnsobserved that Phillip’ sgrasp
was normd “but even sitting he appears to have truncal ingtability, seemsto ‘catch’ himsdf . . . just looks
mildly unsteedy waking, even gtting.” Id. a 42. From Mrs. Kuperustelling her that “Phillip is dower to
put circlesover toy pegs, etc.,” 1d., Dr. Johns proposed that Phillip may have * occasional mild choreiform
movement of either hand.” Id. Asaresult of thevist, Dr. Johnsreferred Phillip to Dr. David H. Van Dyke,
aneurologig, for evauation of ataxia. Id.

On 23 November 1998, Fhillip visted Dr. David Van Dyke with the chief complaint of “[slome
ataxiaand incoordination.” Pet. Ex. 6 a 52. Mrs. Kuperus told Dr. Van Dykethat Phillip dways seemed
“unsteady onhisfeet,” that ever since he started to walk in April of 1998 “he hashad arather dumsy gait,”
and that she hasdways been concerned that Phillip hasbeen®*abit behind.”” 1d. Dr. Van Dyke noted that
Mrs. Kuperus fdt as though Phillip was not getting any better. 1d. Mrs. Kuperustold Dr. Van Dyke that
Phillip was having trouble grasping. Id. Dr. Van Dyke noted that Phillip “does have tremors in hishands’
and has developed “some unusua head movements” Id. Dr. Van Dyke' s impression as a result of his
evauationstated that Phillip had ataxia that was* probably non-progressive.” Id. Inhisreportto Dr. Johns,
Dr. Van Dyke was concerned about Phillip’s “significant ataxia, tremors, and choreoathetoss.” Pet. Ex.
6 a 54. Dr. Van Dyke informed Dr. Johns that Phillip needed to see him again for further evaluaion and
he scheduled numerous tests, induding an MRI. 1d. Dr. Van Dyke noted that Phillip had not been
immunized. 1d. at 527

The MRI, which was performed on 13 January 1999, reveded severd “tiny foc of T2
hyperintengity in the frontal |obe white matter. At least three lesions are present on the right and one is
present on the left.” Pet. Ex. 7. Theradiologist reading the MRI, Bradford W. Beltz, M.D., found that
MRI findings were “suspicious for areas of glioss® or demydinatior®, such as from acute disseminated
encephaomyditis” 1d. On 1 February 1999, in aletter to Dr. Johns, Dr. VanDyke stated that he had yet
to have adiagnosisin Phillip’'s case but posited that it could be a “non-progressive process with a post
infectious etiology based on the MRI findings but note those are subtle and non-progressive.” Pet. Ex. 19
at 488. On 13 April 1999, Dr. VanDyke performed an EEG based on reports that Phillip had begun to
experience episodes “in which his eyes would roll up and he would be unaware of his surroundings.” Id.
at 486. The EEG was “markedly abnorma because of diffusely dowed background, the presence of
bilatera spike wave dischargeswithd ow spike and wave predominating, and withsome dischargesof high
voltage occipital spikes.” Pet. Ex. 6 a 56. Dr. VanDyke noted that thistype of EEG results can be seen

’ Dr.Van Dyke must not have been informed that Phillip had received a DTaP shot on 15 April 1998. Pet. Ex.
5at 50.

8 “An excess of astrogliain damaged areas of the central nervous system.” DORLAND’S ILLUSTRATED
M EDICAL DICTIONARY 699 (27th ed. 1988). Astroglia: “neurological cell(s) of ectodermal origin, characterized by
fibrous, protoplasmic, or plasmatofibrous processes. Id. at 160.

9« Destruction, removal, or loss of the myelin sheath of anerve or nerves.” DORLAND’S ILLUSTRATED
M EDICAL DICTIONARY 443 (27th ed. 1988).



in degenerative neurologic conditions. 1d.

From 14-19 April 1999, Phillip was seen by severa specidists at the Mayo Clinic. Pet. Ex. 9.
The specidigs a the Mayo Clinic reported find diagnosesof primary generdized nonconvulsve seizures
and developmentd arrest with ataxia. 1d. at 95. On 14 September 1999, Phillip was evduated a the
Universty of Michigan's Mott Children's Hospital by Dr. Katherine Holland and Dr. Mamdouh
Abdulrazzak. Pet. Ex. 10. The two doctors concluded that Phillip's “saizure [symptomology], EEG
findings and the poor responseto trestment so far are most cons stent with generalized epilepsy whichhas
so far been refractory to treatment. So far, hisextensve workup hasfailed to define aclear etiology to his
neurologic syndrome.” Id. at 117.

InNovember 1999, Dr. VanDyke referred Phillip to pediatric neurologist Dr. Robert Shumanfor
“evauation, suitability, and induction of ketogenic diet.!® Pet. Ex. 12. As a result of his physcaly
examining Phillip, Dr. Shuman noted that “[h]e is extraordinarily tremulous and his tremors interfere with
everything. He aso has developed trunka and head titubation,*! and it interferes with walk and station.”
Id. a 124. Dr. Shuman's impresson from his evauation and the parental history was: 1) “Primary
Generdized Epilepsy, intractable’ and, 2) “Post vaccind encephaomyolopathy is possible, presenting as
tremor and aaxia 6 weeks after exposure. My supposition is that he developed seizures with the
vaccination, either coincidently or ideogenticaly, and the seizures are what produced the ataxia. The
seizures didn't present themsavesdinicdly until March1999.” 1d. A 30 November 1999 MRI, ordered
by Dr. Shuman, revealed “afew tiny areas of high Sgnd inthe subcortical white matter” whichhad reduced
indze sincethe 13 January 1999 MRI. Pet. Ex. 8 a 70. Theradiologist reading the MRI, Dr. Jerrold A.
Van Dyke, opined that the findings may represent the sequelaof anADEM. Id. Dr. Jerrold A. Van Dyke
read the MRI with a history that Phillip “is presumed to have a post vaccination acute disseminated

encephdomyditis” Id.

Dr. Shumanplaced Phillip on a ketogenic diet on 29 December 1999 and by April 2000 anEEG
performed on Phillip was“dosolutely normal.” Pet. Ex. 12 at 128. Asthe result of a 4 April 2000 follow-
up evduation, Dr. Shuman noted under hisimpressons that Phillip’s post vaccind encepha omydlitis has
been arrested, his tremulousness has now improved to herky-jerky spaticity*2, and Phillip's cognitive

10 «The ketogenic diet is a special diet used to treat seizures. It wasinitially studied in the 1920'sas a
treatment option for those with intractable epilepsy. Since then, medications have replaced the diet, but there is now
aresurgence of interest in the Ketogenic diet. The diet ishigh in fat, and low in carbohydrate and protein, which
resultsin ketosis. In addition, fluids are limited, which helps contribute to the diet's success. This ketotic state exerts
an anti-epileptic effect, though its precise mechanism of action is not completely understood.”
http://www.stanford.edu/group/ketodiet/FA Q.html#Heading2

1 “Theact of staggering or redling; a staggering or stumbling gait with shaking of the trunk and head,
commonly seen in cerebellar disease.” DORLAND’S ILLUSTRATED M EDICAL DICTIONARY 1726 (27th ed. 1988).

12 « A gtate of hypertonicity, or increase over the normal tone of muscle, with heightened deep tendon
reflexes” DORLAND'S ILLUSTRATED M EDICAL DICTIONARY 1552 (27th ed. 1988).
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dedline has now reversed with a sense of norma development. Id. at 129. In August 2000, Phillip's
seizures were completely controlled with the ketogenic diet and discontinuance of the sole anticonvulsant
medication that Phillip was taking was consdered. 1d. at 132. Phillip continued to have marked tremors
that had a“ qudity of choreato them.” Id. In October 2000, Phillip had another norma EEG, despite the
continuance of the anticonvulsant medication. I1d at 135. However, on 9 October 2000, Phillip began to
have seizures again and in February 2001, Phillip had his first grand ma seizure. Pet. Ex. 16 at 186.
Anticonvulsant medications were reintroduced in February 2001.

IV.DISCUSSION AND ANALYSIS
1. Does Phillip have Acute Demyelinating Encephalomyelitis (ADEM)?

“ADEM isanimmunologicdly mediated inflammeatory demyeinating di sease of the central nervous
system principaly effecting the white maiter. It is usudly preceded by avira infection or vaccination and
has a wide dinica spectrum, ranging from episodes diagnosed incidently by brain magnetic resonance
imaging (MRI) showing multi-focal white-matter lesions, to arapidly fuminaing rapidly progressing course
with seizures and coma.” Pet. Ex. 53 at 1539.1® “The most common presenting symptom of ADEM is
ataxia” Id. at 1539, 1541. “Brain [MRI] showing bilaterd symmetrica hyperintense lesons of the same
age inthe . . . subcortical white matter is a mainday of diagnoang ADEM.” Id. at 1539. “[ADEM] is
characterized pathologicdly by diffusefoci of perivenular inflammationand demyelination most prominent
in the white matter of the brain.” Pet. Ex. 89 a 1469.'

“Although regarded as amonophasic condition, a characterigtic feature of ADEM isthe evolution
of symptoms and Sgnsover time. . .. Ataxia[is] usudly present at the outset and [does] not devel op later
in the illness” Pet. Ex. 53 at 950-51.%° “Patients may recover completely or be left with residual
symptoms, which may be mild or severe. There may be only dight motor disturbances. . .. In children,
recovery fromthe acutestage is sometimesfollowed by permanent disorder of behavior, mentd retardation
or epilepsy.” Pet. Ex. 38 at 704.1

1B R Al Apak, M.D. et a., Acute Disseminated Encephalomyelitisin Childhood: Report of 10 Cases, 14
JOURNAL OF CHILD NEUROLOGY 198 (March 1999).

14 |NSTITUTE OF M EDICINE, ADVERSE EVENTS ASSOCIATED WITH CHILDHOOD VACCINES: EVIDENCE BEARING
ON CAUSALITY 83 (1994).

5L Hynson et a., Clinical and neurological features of acute disseminated encephalomyelitisin
children, 56 NEUROLOGY 1308, 1310-11 (May 2001).

16 Raymond D. Adams, M.D. & Charles S Kubik, M.D., The Morbid Anatomy of the Demyelinative
Disease, AMERICAN JOURNAL OF M EDICINE 510, 530 (May 1952) (emphasis added).
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a. Ataxial’

Mrs. Kuperus tedtified that inmid May 1998 Phillip started “ havingtrouble waking, hewas dumsy.
He was having trouble grasping toys. He would run into things, furniture, some dight tremoring.” Trans.
a 21. Hishandswould “intermittent[ly]” shake “like he was an old person.” Id. a 22. She stated that
Phillip’s condition gradualy got worse and that by June other people noticed aswel. 1d. at 23; Pet. Ex 34
a 602. Mrs. Kuperus firg heard Phillip’ sshakinessand hand tremors called ataxia when she took him to
Dr. Janet Johns on 1 October 1998. Id. at 30.

Dr. Janet Johns observed that Phillip looked “mildly unsteady walking, even stting” and wanted to
refer Phillip for possble ataxia. Pet. Ex. 4 a 42. Dr. David Van Dyke, after examining Phillip on 23
November 1998, noted that Phillip had ataxia that was* probably non-progressive.” Pet. Ex. 6 at 53. Dr.
Shuman, Phillip’ s tregting neurologigt, definitively testified that Phillip has ataxia, Trans. a 116, aswell as
choreoathetosis'® and tremor.’® I1d. The Court observed Phillip prior to the hearing demonstrate these
movements by waking “down the hal with his feet more widely spaced gpart than usud and the sudden
loss, seeming loss of balance and leaning to the left or leening to the right or leaning backward.” Id. at 116-
17. The Court dso observed Phillip putting a cap on a pen with some difficulty because his hands were
shaking and the pen was moving left to right. 1d. at 27.

Accordingto Mrs. Kuperus, Phillip' sataxia devel oped gradudly approximately four to Sx weeks
after the 15 April 1998 vaccination date. Pet. Ex. 34 at 1. During his 15 April 1998 doctor’s vist, Dr.
Stevenson did a neurologica examination of Phillip and specifically noted “No . . . aaxia” Pet. EX. 5 a
50. Although certain recordsindicate that Mrs. Kuperuswasworried that Phillip had aways been clumsy
snce he started waking and she fdt he had been “a hit behind,” Pet. Ex. 6 a 52, Dr. Stevenson’'s
conclusion from his neurologic exam of Phillip on 15 April 1998 was that there was no ataxia. Thus, the
Court must conclude that the ataxia devel oped subsequent to the vaccinaionat issue and more likely than
not within the four to Six week time frame Mrs. Kuperus has stated.

b. Multi-focal White-Matter Lesions
“AnMRI of the brain revea ed the presence of severd tiny foci on T-12 weighed image inthe front

lobe right matter bilateraly. The findings were consdered to reflect areas of demydination glioss, and
were condstent withadiagnos's of acute disseminated encephaomydlitis. Pet. Ex. 95 a 1524. As Stated

17 “Failure of muscular coordination; irregularity of muscular action.” DORLAND’S ILLUSTRATED M EDICAL
DICTIONARY 160-61 (27th ed. 1988).

18 «Choreoathetosis is a combination of the quick, flick jerks and slow sensuous movements that the
patient didn't intend and give the patient a herky-jerky appearance, and Phillip hasthat.” Trans. at 116.

19 “Tremor is that fine low aptitude movement at rest or during intention, which interferes with executive
movement.” Trans. at 116.



supra, bilatera lesons of thewhitematterisa“maingay” inthe diagnoss of ADEM. Respondent’ sexpert,
Dr. Sriam agreed that atypicd finding of ADEM isbilaterd lesonsin the brain’s white matter. Trans. at
336.

c. Monophasic

One reasonthat Dr. Sriramconteststhe diagnoss of ADEM isthat he damsthat Phillip’scascade
of symptoms manifested over Sx months. Trans. at 327. Dr. Sriram asserted that ADEM isafull-blown
disease that progresses farly rgpidly. 1d. Dr. Sriram podits that if the acute stage of Phillip's ADEM
occurred in May 1998, evidenced by the onset of his ataxia, then Phillip's choreoathetoid movements
would not have first manifested inNovember 1998. Id. at 329. However, when on cross examination, Dr.
Sriram did agree that acharacterigtic feeture of ADEM is the evolution of symptoms and signs over time.
Id. at 335. Additiondly, he agreed with Petitioners expert, Dr. Shumer, that relapse can occur in those
with ADEM when the underlying cause has not run its course. Id. at 122; 335-36.

Dr. Shumer stated that because Phillip was not treated with Steroids during the acute phase he was
more susceptible to relapse. Id. a 123. Dr. Sriram agreed that steroids are the recommended treatment
for ADEM. Id. at 295.

The MRIs of Phillip and the successive regression of the demyelination evidenced the monophasic
nature of the attack. The first MRI, obtained 13 January 1999, “shows perivascular demydination of the
cerebral white matter.” Pet. Ex. 35 at 651; see also Pet. Ex. 7 a 68. The second MRI, obtained 30
November 1999, ten months after the fird MRI, “shows some pattern of perivascular demyelination but
to a lesser severity.” Id. (emphasis added). Dr. Shuman testified that because no new abnormadities
appear onthe second MRI and the exiging abnormdities have decreased inSze prove the acute onset and
subsequent regression of theinjury, thus, pointing to its one phase nature. Trans. at 127.

Dr. Sriram had reservations about the successve MRI results because the films were not taken at
the same fadility and the type of machine used may have beendifferent. Dr. Sriram opined that “if theMRI
scan was not done at the same MRI machine, it was not done with the same processes to make sure that
the head isin the same place, then you are not getting the same cuts of the MRI fromone time to another”
and the concdusions drawn could be wrong. Id. at 305-06. However, Dr. Sriram did state that Dr.
Shuman, who read dl of Phillip’s successve MRI's, “was extremely well qudified to reed an MRI.” 1d.
at 321.

d. Epilepsy

As stated supra, recovery fromthe acute sage of ADEM is sometimesfollowed by epilepsy. Pet.
Ex. 38 a 704. Dr. Shuman states that the appearance of epilepsy is“commonin ADEM.” Pet. Ex. 35 at
660. Phillip developed intractable epilepsy within ten months of the onset of his ataxia, which Petitioner
aleges was the acute phase of the ADEM. Id.



e. Independent Diagnosis of ADEM

Asindicatedsupra, Phillip’sfirg MRI was performed on 13 January 1999. Thereading physcian,
Bradford Betz, M.D., aradiologi<t, recorded under “Findings’ that bilaterd lesions present in the fronta
lobe white matter “are suspicious for areas of glioss or demyeinaion, such as from acute disseminated
demyelination [ADEM].” Pet. Ex. 7 @ 68. Jerrold A. Van Dyke, M.D., theradiologist who read Phillip's
30 November 1999 MRI, compared it to the previous one and opined that the regression of the findings
“may represent the sequela ADEM.” Pet. Ex. 8 a 70. Dr. Sriramtedtified that he wasahbit cynicd of Dr.
Jarrold Van Dykes opinion because “a history wastold to him as a child with ADEM.” Trans. at 320.
However, when pressed on his cynicism, Dr. Sriram admitted that Dr. Van Dyke' s findings were at least
congstent with the history and did not rule out ADEM. Id. It isof notethat Dr. Betzonly had ahistory of
ataxia to inform his opinion when reading the initial MRI. Pet. Ex. 7 a 68. Dr. Sriram conceded that two
physcianslooking at the MRI’ sat different timesdrew the same conclusionand that their conclusons were
congstent with Dr. Shuman’s diagnosis of ADEM. Trans. & 321. However, Dr. Sriram pointed out that
the University of Michigan and the Mayo Clinic doctors did not diagnose ADEM. |d.

f. Conclusion on Diagnosis of ADEM

Phillip developed ataxia in mid May 1998, which is the most common presenting symptom of
ADEM. Phillip's successve MRI'sreveded bilaterd lesons of the white matter whichisa“maingay” in
the diagnoss of ADEM. Although, Dr. Sriram contends that the onset of Phillip’s symptomology belies
the monophasic nature of the injury, Dr. Sriram did agree that a characterigtic feature of ADEM s the
evolution of symptoms and sgns over time. Phillip developed epilepsy, which sometimes follows the
recovery fromthe acute onset of ADEM. Findly, two other doctors independently asserted that Phillip's
symptoms were consstent withADEM and wereinagreement with Petitioner’ sexpert, Dr. Shuman. Thus,
consdering the preceding facts, the Court finds thet it is more likely than not that Phillip did indeed suffer
an acute disseminated encephaomydlitis.

2. Wasthe 15 April 1998 DTaP vaccination the cause of Phillip’s ADEM?

Petitioner can prove sheis entitled to compensation under the Program in one of two ways. She
can prove entittement through a datutorily prescribed presumption of causation or, by proving
causation-in-fact. Firdt, Petitioner may provethat Phillip suffered aninjury or condition ligedinthe Vaccine
Injury Table within the gatutorily prescribed time period. 8§ 11(c)(1)(C)(i). If Petitioner establishes that
Phillip suffered such injury by a preponderance of the evidence, Petitioner is entitled to a presumption of
causation. 8 13(a)(1)(A). If Phillip qudifies under this presumption, she will be said to have suffered a
“Tableinjury.” The burden would then shift to the Respondent to prove that theinjury or condition “isdue
to factors unrelated to the adminisiration of the vaccine described in the petition.” § 13(8)(1)(B).

If Petitioner fals to satidfy the requirements under the Act for demondtrating a Table injury,



Petitioner may prove by apreponderance of the evidencethat the vaccination in question, more likely than
not, caused the aleged injury. 88 11(c)(1)(C)(ii)(1) and (11). This causation-in-fact standard, according to
the Federd Circuit, requires proof of a“logica sequence of cause and effect showing that the vaccination
wasthe reasonfortheinjury.” Grant v. Secretary of HHS, 956 F.2d 1144, 1148 (Fed. Cir. 1992). Once
again, if Petitioner is successful inthat showing, the burden shifts to Respondent to prove that the injury or
condition “is due to factors unrelated to the administration of the vaccine described in the petition.” 8
13(a)(1)(B).

Inthe present case, Petitioner does not dlege that Phillip suffered a Table injury. Petitioner dleges
that the onset of Phillip’s ADEM was the result of the DTaP vaccine he received 15 April 1998. Pet. at
2. The Table does not liss ADEM as a recognized adverse event that warrants presumption, thus,
Petitioner’s claim is one of causation-in-fact.?

a. Causation-I n-Fact

Inorder to demonstrate entitlement to compensation in a causation-in-fact claim, a petitioner must
dfirmatively demonstrate by a preponderance of the evidence that the vaccinationinquestionmorelikely
than not caused the injury dleged. See 11(c)(2)(C)(ii)(I) and (11); Grant v. Secretary of HHS, 956 F.2d
1144 (Fed. Cir. 1992); Strother v. Secretary of HHS, 21 Cl. Ct. 365, 369-70 (1990), aff' d, 950 F.2d
731 (Fed. Cir. 1991). The Federa Circuit, which summarized the legd criteria required to prove
causation-in-fact under the Vaccine Act, requires that every petitioner:

show amedica theory causdly connecting the vaccinationand the injury. Causationinfact
requires proof of alogica sequence of cause and effect showing that the vaccination was
the reason for the injury. A reputable medica or sdentific explanation must support this
logica sequence of cause and effect.

Grant, 956 F.2d at 1148 (citations omitted); see also Srother, 21 Cl. Ct. at 370.

This Court has organized the legd criteriain Grant by means of atwo-part test. First, apetitioner
must provide areputable medica theory causdly connecting the vaccination and the injury. In fine, can
DTaP cause the type of injury alleged? Second, a petitioner must also prove that the vaccine actudly
caused the dleged symptomsin her particular case.

Under thefirst prong, a petitioner must demondrate the biologic plausbility of their theory. This
may be accomplished in a number of ways. Firdt, a petitioner must proffer a scientific pathogenesis
underlying the dleged causdl rdationship. Reiability and plausibility are found by providing evidence that
a leagt a sufficient minority of physcians have accepted the theory. In addition, epidemiologica studies

20 42 CFR. §100.3(3).
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and an expert’s experience, while not dispositive? lend significant credence to the dlaim of plaughility.
Articles published in respected medica journas, which have been subjected to peer review, are also
persuasive.

The second prong of the causation-in-fact test is difficuit but not impossible. A petitioner must
show, by a preponderance of the evidence--as this specia master iswont to say, atest based on50% and
afeather--that the vaccine caused the symptoms that manifested in thiscase. A petitioner does not meet
this affirmetive obligation by merdy showing atemporal association betweenthe vaccinaionand the injury.
Rather, a petitioner must explain how and why the injury occurred. Strother, 21 Cl. Ct. at 370; see also
Hader v. United Sates, 718 F.2d 202, 205 (6th Cir. 1993), cert. denied, 469 U.S. 817 (1984)
(inoculation is not the cause of every event that occurs within aten day period following it).

b. Applicability of the Two Part test in Phillip Kuperus Case

In Phillip’s case, the Court follows the two pronged causation in fact analysis tailored as: (i) IS it
biologicdly plausble that DTaP, asawhaole or initsindividua components, can cause ADEM?, and, (i)
Did Phillip's DTaP vaccination result in his ADEM?

0] Isit biologicallyplausiblethat DTaP, asawholeor initsindividual components,
can cause ADEM?

Petitioner’ smedica expert, Dr. Shuman, posits a convincing theory of biologic plausibility based
ontheimmunological challenge presented by the DTaP vaccinaion. In his“OpusKuperus,”? Dr. Shuman
stated that ADEM is an immune-mediated attack on the central nervous system (CNS) and can be
simulated by any one of the antigens® inthe DTaP vaccine. Pet. Ex. 35 a 656. Theimmunological atack
isadde effect of the antigens simulaing the immunologica response. 1d. This produces aresult of injury
to the CNS and immunity to diphtheria, tetanus and pertussis. Id. Dr. Shuman dates that combining

2L This first prong of the Court’s test meets easily with cases where epidemiological or case study reports are
aready available. Beginning with this prong is practica when there is epidemiological evidence, for it avoids the
tautalogical reasoning that would result when one attempts to answer Can It? without having reports and studies that
previously would have answered Did 1t?

22 Dr. Shuman referred to his report concerning the cause of Phillip’s ADEM as his“ Opus Kuperus.” Trans
at 112. Thereport wasfiled as Petitioner’ s Exhibit 35.

2 Anti gen: “any substance which is capable, under appropriate conditions, of inducing a specific immune
response, and of reacting with the products of that response, that is, with specific antibody or specifically sensitized
T-lymphocytes, or both. Antigens may be soluble substances, such as toxins and foreign proteins, or particulate,
such as bacteriaand tissue cells. . . .” DORLAND’S ILLUSTRATED M EDICAL DICTIONARY 100 (27th ed. 1988).
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vaccines, asisthe case withD TaP, increases the number of immunogens* Id. Accordingly, if oneor more
of the immunogens in the vaccine resembles one of the proteins in the mydin shesth, ADEM may result.
Id. Inlayman terms, Dr. Shuman positsthat the mechanism that causes ADEM isthe body attacking itsalf
because a component of the mydin resembles an antigen introduced by the vaccine. The antigen was
introduced to produce an immunologica response, making the body immune to future introductions.
However, because a component of the myein sheeth resembles the antigen, *[ijmmunologica war breaks
out” and the myedinis attacked. Id at 657.

Respondent’ s medical expert, Dr. Sriram, added a smdl measure of credibility to Dr. Shuman's
theory of biologic plausibility. On cross-examination, Dr. Sriram agreed that when searching for a cause
of ADEM adoctor will ook for aprior immunologica chdlenge. Trans. & 286. Dr. Srirarm also agreed
that the administration of the vaccines for diphtheria, tetanus, and acdlular pertusss conditutes an
immunologicd chalenge. Id. at 287. However, Dr. Sriram stated that Dr. Shuman’ s hypothesis had never
been provenand that studiesthet tried to mimic Dr. Shuman’ stheory failed to get the expected results. 1d.
at 270-71.

The Indtitute of Medicine (I0M)? has written extensively on the relationships between vaccines
and specific adverseevents. Respondent usudly relieson thelOM's publicationsto confirm Respondent's
own positions, generdly that thereis alack of causationbetweenaparticular vaccine and andleged injury.
Concerning the relationship between ADEM and the diphtheria and tetanus toxoids, the |IOM concluded
that “[t]he evidence is inadequate to accept or reglect a causd relation between tetanus toxoid, DT, or Td
and demydinating diseases of the CNS [suchas ADEM)].” Pet. Ex. 89 at 1471.%% However, the IOM did
date that “it is biologically plausible that injection of an inactivated virus, bacterium, or live attenuated

2 mmunogen: a substance capable of inducing an immune response, in most contexts synonymous with
antigen. DORLAND’S ILLUSTRATED M EDICAL DICTIONARY 821 (27th ed. 1988).

25 The National Childhood Vaccine Injury Compensation Act established a committee at the Institute of
Medicine (IOM) — a prestigious medical research organization funded by Congress to provide objective, timely,
authoritative information and advice concerning health to government, the corporate sector, the professions, and the
public — to review the medical literature on health problems or injuries occurring after vaccination. This Court,
created by the same legidation, gives great deference to the committee’ sfindings. “The principal purpose of the
committee’ s work was to describe as precisely as possible, on the basis of all available evidence, the relationship
between vaccines under study and specific adverse events. Thisled the committee to ask with each vaccine-
adverse event pair, ‘ Can administration of the vaccine cause the adverse event.” All available sources of information
were anayzed, from epidemiologic studies to unpublished case reports. Final decisions on causality were made by
consensus after group discussion of all of the available evidence. In pursuing its conclusions, the committee
adopted a neutral stance and maintained that stance consistently through each step in the process, assuming neither
presence nor the absence of causal relation between the vaccines and the adverse events until the evidence
indicated otherwise.” INSTITUTE OF M EDICINE, ADVERSE EVENTS ASSOCIATED WITH CHILDHOOD VACCINES: EVIDENCE
BEARING CAUSALITY (1994).

% INSTITUTE OF M EDICINE, ADVERSE EVENTS ASSOCIATED WITH CHILDHOOD VACCINES: EVIDENCE BEARING

CAUSALITY, 86 (1994).
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virus might induce an autoimmune response, by nonspecific activation of T cells directed againg mydin
proteins....” Id. at 84 (emphass added). Both the diphtheria toxoid and tetanus toxoid vaccines are
inactivated bacterium.?” Additionaly, the |IOM’ s conclusion dovetails nicdly with Dr. Shuman'’ s proposed
mechaniam.

Petitioner submitted numerous articles espousing a connection between the onset of demyeinating
disorders and vaccines. In one sucharticle® the authors state that ADEM is usually preceded by avira
infection or vaccindion, Pet. Ex. 97 at 1539, and that a preceding viral infection or vaccination also
supports the diagnogs of ADEM. Id. a 1541. Other literature explains that ADEM s regarded as an
immunologicaly mediated form of myelin destruction, Pet. Ex 56 at 971,° and non-vira organisms such
as diphtheria toxin and tetanus toxin have been implicated in such. Pet. Ex. 55a 964.%° Additionaly,
ADEM has been obsarved after vaccination with pertussis. Pet. Ex. 82 a 1316.%

Dr. Shuman’'s explanation of “immunologicd wafae® as st forth supra, is the scettific
pathogenesis he aleges that caused Phillip’s onset of ADEM. Takinginto account Dr. Shuman’ sobvious
expertise and comprehensive research in the subject, the Court accepts Dr. Shuman's explanation of
biologic plaughbility. Additionaly, objective evidencein theform of numerous medicd articlesaso support
Dr. Shuman'stheory. Thus, the Court findsthat it isindeed biologicaly plausible thet the DTaP vaccine
can result in ADEM.*2

27 Toxoid: “amodified or inactivated bacterial exotoxin that has lost toxicity but retains the properties of
combining with, or stimulating the formation of, antitoxin.” DORLAND’S ILLUSTRATED M EDICAL DICTIONARY 1736 (27th
ed. 1988) (emphasis added).

2 R. Arul Apak. M.D. et a., Acute Disseminated Encephalomyelitisin Childhood: Report of 10 Cases, 14
Journal of Child Neurology 198 (March 1999).

29 30hn J. Kepes. M.D., Large Focal Tumor-like Demyelinating Lesions of the Brain: Intermediate Entity
Between Multiple Scelrosis and Acute Disseminated Encephalomyelitis? A Study of 31 Patients, 33 Annals of
Neurology 18 (Jan. 1993).

30 2 KENNETH F. SWAIMAN, M.D. & STEPHEN ASHWAL, M.D., PEDIATRIC NEUROLOGY PRINCIPLES & PRACTICE
849 (3d ed. 1999)

31 Richard A. Rudi ck, Chapt. 483: Central Nervous System Complications of Vira Infections and Vaccines,
CECIL TEXTBOOK OF M EDICINE (2000).

% Although not binding, the Office of the Special Masters has reached this conclusion in other cases.
Corder v. Sec'y Dep't of Health and Human Services, 1999 WL 476256, at 7 (Fed. Cl. 1999) (the Chief Special Master
found that “DPT vaccination can cause ADEM.”) and Johnson v. Sec’y Dep’t of Health and Human Services, 2000
WL 1141582, at 11 (Fed. Cl. 2000) (finding that the Td vaccine was a substantial factor in causing ADEM); see also
Althen v. Sec’y Dep’'t of Health and Human Services, 2003 WL 21439669, at 11 (Fed. Cl. 2003) , rev’d, 00-0170V, dip
op. a 20 (Fed. Cl. Sep. 30, 2003) (on appeal, Judge Braden found that not only was it biologically plausible that
tetanus toxoid could cause ADEM, but also found that the tetanus toxoid caused the ADEM).
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(it) Did the 15 April 1998 DTaP vaccination caused Phillip’'s ADEM?

Dr. Shumanhas concluded that “Phillip had an acute monophasic inflammeatory reaction dameaging
his mydin as aresult of hisexposureto the DPT [dc].” Trans. a 144. Dr. Shuman agreed that ADEM
canbe viewed asanautoimmune disease. | d. at 129, however, he stated that a more apt descriptionwould
be a *pogt-antigenic exposure disease.” Id. In the case of Phillip's ADEM, Dr. Shuman dated that
exposureto antigens fromthe DTaP caused theinitid inflammatory response. Id. The monophasic nature
of the response was due to the one time introduction of the antigensin the DTaP shot.® Id.

Dr. Shumanassertsthat the manifestation of symptomology of ADEM typicaly occursinfive days
to Sx weeks after exposure, withthe most commontime of presentationbeing at gpproximately Sx weeks.
Pet. Ex. 35 at 8%; Id. at 141-42. The IOM concludes that ADEM “generdly occurs after an interva of
5 days to six weeks following infection (not dlinica disease) or injection of antigen.” Pet. Ex. 89 at 1451.%°
Here, Mrs. Kuperus noticed that Phillip had become more clumsy and stopped progressing about four to
ax weeks subsequent to the 18 April 1998 DTaP shot. Trans. at 74. The medical records describe
Phillip’s dumsiness as “ shakiness, tremor, and ataxia’ Sx weeks after exposure to the DTaP. Pet. Ex. 10
at 116; Pet. Ex. 11 at 123.

Respondent disagreeswith Dr. Shuman’ sassertionthat onset typicaly occursfromfive days to 9x
weeks, citing another special master’ s decison in Johnson ex rel. Johnson v. Sec’y of Dept. of Health
and Human Services, 2000 WL 1141582 (Fed. Cl. 2000). Res. Post Hng. Memo at 21. In that
decision, the specia master found that onset between ten and twenty one days to be very important inher
awarding entitlement. Johnson, at 6, 10. However, in Johnson, the injured party’s ADEM effected her
spinal cord, not her brain, asisthe case with Phillip. Id. a 1. In his*“Opus Kuperus,” the data that Dr.
Shuman presents agrees with Johnson in that the onset of the spina cord form of ADEM does manifest
within approximately ten to twenty one days. Pet. Ex. 35 a 657. However, that same data indicates that
the occurrence of ADEM that attacks the mydin sheeth in the brain manifests between five days to Sx
weeks, with the largest proportion occurring closer to sx weeks. Id. Additiondly, as noted supra, the
IOM concludes that onset iswithin five days to Sx weeks of the introduction of an antigen.

ADEM isusudly preceded by avird infectionor vaccination. Pet. Ex. 53 at 1539. When looking
for a cause of ADEM, one issue to be addressed is any prior immunological chalenge that may have

33 Dr. Shuman stated that by reintroducing the same antigens that caused the initial inflammatory response
would cause a reoccurrence or relapse. Trans. at 130.

% H. Shekari & S Otani, The Latent Period of Rabies Post-Vaccinal Encephalomyelitis In Man 71, fig. 4
(1959).

35 |NSTITUTE OF M EDICINE, ADVERSE EVENTS ASSOCIATED WITH CHILDHOOD VACCINES: EVIDENCE BEARING
ON CAUSALITY 47 (1994).
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occurred withinthe requisitetime frame. Trans. & 287. Here, the only immunologica challenge evident in
the medicd recordsisthe DTaP vaccinaion. Dr. Sriram stated that childrenacquirealot of infections that
go undetected, however, he admitsto no evidence of such in this case. 1d.

Phydcians found no other cause of Phillip's ADEM despite a focused effort to do so. After
conducting numerous tests, Dr. David H. Van Dyke could find no “ pecific trend toward meking a specific
metabolic diagnoss” Pet. Ex 6 a 55. Dr. PamdaKernes, ageneticist in the Mayo Clinic's Department
of Medica Genetics, found that dl of the studiesundertakenat Phillip’ sgenetic consultation were negative
and she was unable to find a genetic or biochemical causefor Phillip'sdisorder. Pet. Ex. 9 at 88; Res. Rpt.
at 5-6. Dr. Patterson performed an extensive work-up that showed no results on the potentia cause of
Phillip'sinury. Pet. Ex. 9 a 73. An extensve evauaion by Dr. Katherine Holland and Dr. Mamdouh
Abdulrazzak of Michigan University’s Mott Children’s Hospitd, failed to define any clear etiology for
Phillip’s neurologic disorder. Pet. Ex. 10 a 117.

Petitioner provides amedicaly plausible mechanism, anautoimmuneresponse, for Phillip' SADEM.
The onsat of hisinjurieswaswithinthe rdevant time frame for suchand wastempora to the administration
of the DTaP vaccine. The 18 April 1998 DTaP shot was the only known immunological chalenge
introduced into Phillip’'s system at that time. The medica recordsindicate that doctors searched for other
causes for Phillip's injuries but found none.  Although both medica experts are eminently quaified, Dr.
Shuman, Petitioner’s expert, is board certified in neurology with special competence in child neurology,
board certified in pathology with specid competence in neuropathology, and board certified in neuro
imaging. Dr. Shuman has diagnosed and treated numerous children with ADEM. Trans. & 99. Dr. Sriram
isnot a pediatric neurologist and is not involved in the diagnosis or treetment of children with ADEM. |d.
at 298. Dr. Sriram describes hisrolein such cases as a consultant offering trestment recommendations.
Id. Additiondly, Dr. Sriram defers to Dr. Shuman's expertisein reading an MRI. Id. a 321. Thus, the
Court finds that Petitioner has proven by a preponderance of the evidence that the DTaP vaccine that
Phillip received on 15 April 1998 was more likely than not the cause of his ADEM.

V. FURTHER PROCEEDINGS

For the reasons stated above, the Court finds that the Petitioner is entitled to an award under the
Vaccine Act for the acute disseminated encephaomyditis that Phillip suffered as a result of the DTaP
vaccinationhe received on 15 April 1998. The Court strongly encouragesthe partiesto cometo ameeting
of the minds in determining the amount of the award. Thus, the Court requests Petitioner’s counsel to
initigteeffortsinthisregard. Petitioner’ scounsd isa so requested to contact this Court to scheduleastatus
conference and to initiate the process for the compostion of alife-care-plan for Phillip.

IT ISSO ORDERED.
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Specid Master



